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3apada SSSP (Single Source Shortest Path)

[aH rpad G kak MHoXecTBe BepLunH Vert={i} n
MHOXecTBO ayr ¢ Becamu Edge()={(w,))}, w>0.
MHorokpaTtHO 3agaeTca HavarnbHasa BepLUnHa .

TpebyeTca HanTu KpaTyanLume pacCcToAHUA OT iy A0
BCEX OCTalbHbIX BEPLUWH.



[MpuHuMn anroputma enkcTpbl: UMUTaALUUA pacrnpoCcTpaHeHna opoOHTa BOJSHbI,
OBWXYLLErocs ¢ eAMHNYHOW CKOPOCTbIO MO Ayram rpada.

Pnanyecknn npoLecc HeNpPepLIBEH, HO anropuTM oTpabaTbiBaeT 3HA4YNUMbIE
N3MEHEHNS B MOMEHTbI NPOXOXAEHNA (ODPOHTOM O4HOW N3 BEPLUUH.
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Anroputm

1. D(:)=; -- D(i) — BOCTUrHYTOE pacCTosiHNEe OO0 BEPLUNHBI i

2. Df(ig) =0; --HavanbHbIN 3NnemMeHT

3. L:={(0,ip) }; -- 0OHOBMEMEHTHBbI CrIMCOK (MHOXECTBO)

4. while (a,i) = popmin(L) do — BeIbpas arnemMeHT (a,i) ¢ HauMeHbLIUM a,
5. if a<D(i) then -- gon. Relax-comnnbTp, 3aeck Bcerga a=D(i)

6. forall (w,j) in Edge(i) do

7. b := a+w; -- b — HOBasi oueHka paccTosiHUA

8. if b<D(j) then -- ocHoBHOM Relax-chunsTtp

9. D(j) :=b;

10. append(L,(b,))); -- BctaBuTk anemeHT (b)) B cnncok L
11. endif

12. endfor

13. endif

14. endwhile

Arnropnt™m npuHUMnmMansHO nocnegoBaTerbHbIN, Toraa Kak ousndecku npolecc napannesbHbin
BmecTe ¢ MMHMManbHbIM 3fIEMEHTOM (@,i) BO3MOXHO OTpabaThbiBaTb €LUEe HECKOSTbKO CreayroLmx
anemeHTOB (b,j), nokyaa b<a+w,,,. MoxHo 1 6onbLue, HO Torga ecTb PUCK, YTO NPUAETCA NPOXOANUTL MO
Ayram noBTopHO. N yem 6onblue OKHO, TeM BorblLle Napannenuama, Ho 1 6onblie paboTsl. [ns
yrnydLleHna pacnapannenmsaemMocTy NoMnes3Ho NONOMNHUTL rpady Tak, YTobbl wmin cTano Kak MOXHO
bonblue (Nokyaa Nno3BondeT o6bemM NamMaTy Ang XpaHeHus rpadpa). 3agaya Takoro NonofIHEHNSA — TOXe
WHTepecHaa 3ajadva ans napannensHon peanvsauuu.



Cxema anroputmMa. HamBHbIN BapuaHT (6e3 CUHXPOHM3auun)
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Mo 3aBepLUEeHMI0 BCAKOM aKTMBHOCTU KpaTyaulume paccTtosiHUs OT P, 40 p , byayT
HaxoauTbcs B V.c{p} . BO3MOXHbI MHOroKpaTHble NPOXoAbl MO gyram.
[MyHKTMPOM 06O3Ha4YeHbl Nepeaaym no gyram. TorbKO OHU ABAISIIOTCS HENOKasibHbIMM.



Cxema anroputmMa. HamBHbIN BapuaHT (6e3 CUHXPOHM3auun)

forall p in Vert

forall p in Vert

E{p} .

i Distribution (p)
forall p in Vert -

forall (a,q) in Edge(p forall i'in (1..k)

Mo 3aBepLUEeHMIO BCAKOW aKTMBHOCTW KpaTyanlume pacCTosaHUSA OT Py 40 P, OyAyT HaxoouTbes
B V.c{p} . BO3MOXHbI MHOroKpaTHble NPOXoAbl MO Ayram.

[MyHKTMPOM 06O3Ha4YeHbI nepenaym no gyram. TofibKO OHM MOTYT ObITb HENOKasbHbIMM.

Y3nbl pacnpegenstoTcs no aapam no rnosnw p B3ATUEM OCTaTka OT geneHunsa Ha duncrno saaep N.



Cxema anroputma. basoBbit BapuaHT C CUHXPOHU3aLUEN.,

forall p in Vert

T E{r.p} Distribution (p)

forall p in Vert {*.p} e .
forall (a,q) in Edge(p @AKD forall i in (1..K)

Paspewatowmn TokeH S.s{r,*} MOXXHO NocbinaTh MO 3aBEPLUEHUIO BCAKON aKTUBHOCTU B
nognpoctpaHctee {r-1,*}. Unn {r-W,*}, rae W =1,2,... — unpmHa OKHa aKTUBHOCTMW.

[1ns 9TOro ncnosnHsawas cuctema gormkHa MMeTb MHOBprOSHeebIl:I OemeKmop MUWUHBI.

NB: 3g0ecb AN TOKEHOB Ha y3ne S He TpebyeTcs NOUCK No 3HAYEHUIO P.



Cxema anroputma. basoBbit BapuaHT C CUHXPOHU3aLUEN.,

Q{0,p5}
{r,*} |
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forall p in Vert

forall p in Vert

E{r.p} Distribution (p)

forall p in Vert {*,p}
forall (a,q) in Edge(p » forall i'in (1..k)

Paspewatowmn TokeH S.s{r,*} MOXXHO NocbinaTh MO 3aBEPLUEHUIO BCAKON aKTUBHOCTU B
nognpoctpaHctee {r-1,*}. Unn {r-W,*}, rae W =1,2,... — unpmHa OKHa aKTUBHOCTMW.

[na aToro ncnonHawLwaa cucteMma gosmkHa UMETb MHO20ypOo8HE8bIlU demeKmop muuIUHbI.
NB: 3g0ecb AN TOKEHOB Ha y3ne S He TpebyeTcs NOUCK No 3HAYEHUIO P.

Bxog S.d Tenepb ¢ peaykumnen 4epes min.



MPT: MHOroypoBHeBbIM pacnodHasaTeslb TUWnHbLE (MQD: multilevel quiescence detector)

[mobanbHasa CMHXPOHU3aLMs OCYLLLECTBNAETCA NOCPEACTBOM MEXaHN3Ma pacno3HaBaHWs TULLUHDI
(quiescence detection), KOTOPbIN BCTPOEH B UCNOSHALWYO cuctemy. Metog peanusaumm —
pacnpeneneHHble CHETUYMKMN.

npOCTOI7I pacno3HaBartesib TULLIMHbI OCHOBAaH Ha JTOKaJibHOM nogcyeTe TOKeHOB, NMNOCJ1IaHHbIX U
NMPUHATBLIX BO BCEX AOpax, n rmo6anbHOM CyMMUpoBaHUN 3TUX CHETHUKOB. HyneBaﬂ CymMmma
ABIAETCA NPU3HAKOM TULLMHBLI, TO €CTb 3aBepLueHNA BCEX aKTUBHbIX ANENCTBUN.

Hawe peleHne 3agaum SSSD onvpaeTcs Ha MHOrOYpPOBHEBLIM OETEKTOP TULLINHBLI. B HeM
nokKanbHbIN NOACYET BEAETCSA pa3fernbHO No BCEM 3HAYeHUAM BblaeneHHoro nons r. (Cunrtaercs,
YTO aKTUBHOCTb N4 I, MOXET NopoauUTb TONMbKO aKTUBHOCTbL A1 I, 2 ;). TOKEHbI, HarnpaBrieHHble
Ha HekoTopble BxoAbl (Y Hac ato S.d), Npu NX COXpaHEHUN YYUTBIBAKOTCS KaK MOCMaHHbIE, HO He
NPUHATBIE, TO €CTb KaK 3apoAbllLn aKTUBHOCTU. W TONbKO MO UX NCMONb30BaHUIO (CO CTUpPaHNEM
NX N3 NAaMATN) OHM ByaYyT YYTEHbI KakK NPUHSATHIE.

ToKeHbI C =" y4ynTbIBaAOTCS OTAENBHO: X CYyMMa BUPTYanbHO NpMOaBMsieTcsl KO BCEM CYETYMKAM,
TaK YTO NMOKa OHa He Hymb, HW OfHa CyMMa Ansl KOHKPETHOrO I He MOXET ObITb pacLieHeHa Kak
HyneBasi.

MPT rno6ansHo onpeaensetr MMHMManbHoe 3Ha4YeHue I, B KOTOPOM MMEITCH 3apoablLLn
aKTMBHOCTMU, N aKTUBU3UPYET NX 3aaHHbIM 00pa3oMm (y Hac 3To nocblinka #<—S.s{r,,,*}), unm
coobLUaeT, YTo HeHynesbIX I 6onbLue HeT. Bo3aMoxHa akTuBu3aumus cpady ana W
nocnegoBaTerbHbIX 3HAYEHUN I, HAYMHAA C I, I, I+, ..., 1t W-1 (n36eras NOBTOPHbIX U
BecnonesHbIX akTMBaLUun)



Xof4 BbluncneHua nog ynpasneHuem MPT
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Xof4 BbluncneHua nog ynpasneHuem MPT
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Xof4 BbluncneHua nog ynpasneHuem MPT
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Xof4 BbluncneHua nog ynpasneHuem MPT
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Xof4 BbluncneHua nog ynpasneHuem MPT
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Xof4 BbluncneHua nog ynpasneHuem MPT
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Cxema anroputma. Bapmnant ¢ MPT.

{0}
{1} @\

{w-1 {r} MQD(r, S.d, W, A{r}, B{}) forall p in Vert
{r+W} {r*}
On Quiet(r) 9
ﬁ%\
—On Quiet(*
Quiet(’) oy
forall p in Vert

V
B} forall p in Vert {*pF K @ EArP

forall (a,q) in forall i in (1..k) Distribution (p)
Edge(p)

Paspewatowmn TokeH S.s{r,*} MOXHO nocbinaTh MO 3aBEPLUEHNID BCAKON aKTUBHOCTU B
nognpoctpaHctee {r-1,*}. Unn {r-W,*}, rae W =1,2,... — unpmHa OKHa aKTUBHOCTMW.

[na aToro ucnonHawLwaa cucteMma gosmkHa UMETb MHO20ypOo8HESbIlU demeKmop muuIUHbI.
NB: 3g0ecb AN TOKEHOB Ha y3ne S He TpebyeTcs NMOUCK Mo 3HAYEHUIO P.




[Mporpamma Ha PolyDFL

NcxogHble gaHHbIE N MHULMann3ayus:

k — E.k{*,p} — JIJIs1 BCEX BEPIIUH [), M3 KOTOPBIX BBIXOIUT K JIyT
(a,q) — E.e{*,p}; — JUISL BCEX JIyT Beca a U3 BEPIIMHBI P B BEPUIUHY (]
MAXREAL — V.c{*,p}; — 71 BceX BepiiuH P (MpU3HAK HEAOCTUTHYTOCTH)
0 — V.d{py}; — JUTS. HA4aJIbHOW BEPIIUHBI [

OnucaHus y3nos Ha PolyDFL:

varconst h:real; W:int;
MQD-area R{r} active(S.d) window(W);
node V(d,c) {p};
min(d,c) — V.c{*,p};
if d<c then
d — E.d{r,p};
node E(sav e(a,q)[K], sav k, d) {p};
fori:=1tokdo
let v := alk]+d in
v — S.d{trunc(v/h),q[il};
node S(s,d/min) {p};
d— V.d;
end
activate(r) as MAXREAL — S.s{r,*};
exit as 0 — B{}; -- BbI3bIBaeTCs N0 NOSHOW TULLUHE




BbiBOAbI

[ToToKOBasi MOAESb BbIMUCIIEHMI B Napagurme pasgayvm yoobHa ans
HanMcaHus aCUHXPOHHbIX NporpamMmm obpaboTkn rpadoos.

[Mpucylumne en BCTPOEHHbLIX MEXaHN3MbI Nepeaavn U XxpaHeHUs1 TOKEHOB
afeKBaTHO NOAAEPXKUBAOT CTPYKTYPbl AaHHbIX (QMHAMUYECKME MHOXECTBA,
Tabnuubl 1 T.Mn.), Heobxoammble anga paboTbl TaKNX anNropUTMOB.

[MpyHUMNbI OpraHM3aLunm BbIHUCIIEHMI - aKTUBALUS MO TOTOBHOCTH -
obecnevnBaloT HeobxoanMeble U yaobHble cpeacTBa arns NokKanbHOW
CUHXPOHN3aLMN HE3ABUCUMbIX aKTUBHOCTEMN.

[Ona rmobanbHON CUHXPOHU3ALUM NMEETCS MOLLHbLIN annapaT
pacno3HaBaHusi TULLKHBI, N36aBnALWMIA NporpaMmmMmcTa oT npobnem.
AnnapaTt pacno3sHaBaHUS MHOrOypPOBHEBOMW TULLIMHBI C OKHOM LLUMPUHBLI W
yaobeH anga opraHusauum rnobanbHoro ynopsgoveHusi. Bapbmnpysa pasmep
wara h n wnupnHy okHa W, MOXKHO HaxoanTb ONTUMAaribHOE pPeLLEeHME,
B6anaHcnpysa o6bem nuLLHen paboTel U Napannennam.

I'I0>Kar|y|71, A4 NOJIHOINro CHacCTbA HE XBaTaeT CpencTB JIOKaJiIbHOIo
yrnopAaago4eHn4: Bbl60pa XpaHMMOIro TokeHa ¢ MMHNMaJlibHbIM 3Ha4YE€HUNEM.

Hamun peanusoBaH amynsaTop, ANst KOTOpOro nporpamma koampyetcs B C.
[Moka B HEM MUMeeTCs TONbKO NPOCTONM pacno3HaBaTernb TULLIHBI.
Mcnonb3ys ero B LUKIE, Mbl UMUTUPYEM MHOTOYPOBHEBbLIN ¢ OKHOM W=1,
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